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(54) MANUFACTURING LAMINATED CHIP INDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a 
laminated chip inductor with almost no crack at bonded 
faces. 

SOLUTION: A first magnetic green sheet 12 and second 
magnetic green sheet filled with a conductive material 14 '*} 
are formed, first conductors 18 having electroplated 
leading electrodes 17 and second conductors 20 are 
formed, the first and second conductors 18 and 20 are 
transferred to the first and 2nd magnetic green sheets tf //jr 
and 15, which are laminated to form an intermediate /^^^ ^ '' {f^/ 
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laminate 21 and it is cut into pieces 23 to form end face 
electrodes 24. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st sheet formation process which applies and dries a 
magnetic-substance slurry in the shape of a sheet, and forms the 1st 
magnetic-substance green sheet in the top face of the 1st base material, 
The 2nd sheet formation process which forms two or more through tubes in 
the magnetic-substance green sheet of the account 1st of back to front 
which exfoliated said 1st base material, fills up this through tube with 
an electrical conducting material, and forms the 2nd magnetic-substance 
green sheet, The 1st plating process which forms in the top face of the 
2nd base material two or more 1st coiled form conductor which has two or 
more drawer electrodes by electroplating, The 2nd plating process which 
forms two or more 2nd coiled form conductor in the top face of the 3rd 
base material by electroplating, The imprint process which imprints said 
1st conductor by thermocompression bonding on the top face of the 1st 
magnetic-substance green sheet obtained with said 1st sheet formation 
process, and exfoliates the 2nd base material, So that it may connect 
with the top face of the 2nd magnetic-substance green sheet obtained 
with said 2nd sheet formation process electrically through the 
electrical conducting material filled up with said 2nd conductor by said 
2nd magnetic-substance green sheet The middle layered product formation 
process which imprints by thermocompression bonding, repeats exfoliation 
and a laminating for the 3rd base material, and forms a middle layered 
product, The layered product formation process which imprints by 
thermocompression bonding, exfoliates said 1st base material, and forms 
a layered product so that the 1st magnetic-substance green sheet which 
imprinted said 1st conductor may be electrically connected to the top 
face and inferior surface of tongue of said middle layered product 
through an electrical conducting material, The piece formation process 
of an individual which cuts and calcinates the layered product obtained 
with said layered product formation process to the piece of an 



individual so that said drawer electrode may be disconnected, The 
manufacture approach of a laminating chip inductor which consists of an 
electrode formation process which forms an end-face electrode so that it 
may connect with said drawer electrode electrically at the end face 
which said piece of an individual calcinated with said piece formation 
process of an individual counters. 

[Claim 2] A drawer electrode is the manufacture approach of the 
adjoining laminating chip inductor according to claim 1 formed so that 
it may be cut by the 2-way at least. 

[Claim 3] A drawer electrode is the manufacture approach of the 
laminating chip inductor according to claim 1 formed so that width of 
face may differ by the connection with an end-face electrode. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the high-density- 
assembly circuit board of small digital electronic equipment, and 
relates to the manufacture approach of the laminating chip inductor 
which controls the noise generated in DC-power-supply Rhine of an 
electronic circuitry. 
[0002] 

[Description of the Prior Art] In recent years, the application is 
expanded as noise cure components with which a laminating chip inductor 
controls the noise from the high-density-assembly circuit board 
accompanying small and the formation of a thin form of a digital 
instrument. 

[0003] Hereafter, the conventional laminating chip inductor is explained. 



The magnetic layer to which it comes to carry out two or more sheet 
laminating of the ceramic sheet with which the conventional laminating 
chip inductor has a KO character-like conductor pattern on the top face 
on the microfilm of an application for utility model registration No. 
(JP, 61-76928, U) 162031 [ Showa 59 to ], The through hole which connects 
the conductor pattern of each magnetic layer electrically, and the 
conductor pattern for reinforcement prepared in the periphery of this 
through hole, what really prepared the end-face electrode in the both- 
ends side where laminated material nothing and really [ this ] counters 
laminated material by the magnetic layer which this magnetic layer top 
and the inferior surface of tongue were alike, respectively, and was 
prepared is indicated. 

[0004] Hereafter, the conventional laminating chip inductor is explained, 
referring to a drawing. The decomposition perspective view and drawing 5 
into which drawing 4 decomposed a part of conventional laminating chip 
inductor are this perspective view. 

[0005] In drawing, 1 is a magnetic-substance green sheet which consists 
of a magnetic material. 2 is the conductor pattern which printed 
electrical conducting materials, such as silver palladium, on the top 
face of the magnetic-substance green sheet 1 in the shape of a KO 
character, and was formed in it, and the drawer electrode 3 which made 
width of face large is formed in the KO character-like end. 4 is a 
conductor pattern which consists of a metal which printed electrical 
conducting materials, such as silver palladium, on the top face of the 
magnetic-substance green sheet 1 in the shape of a KO character, and was 
formed in it. 

[0006] Such a conventional chip inductor carries out two or more sheet 
laminating of the magnetic-substance green sheet 1 with which the 
conductor pattern 4 was first formed in the top face. Carry out the 
laminating of the magnetic-substance green sheet 1 with which the 
conductor pattern 2 was moreover formed in - inferior surface of tongue, 
and the middle layered product 5 is formed. Next, the end-face electrode 
6 was applied and manufactured with metal pastes, such as silver, so 
that it might calcinate, it might really form and what carried out the 
laminating of the magnetic-substance green sheet 1 to the middle layered 
product 5 top and the inferior surface of tongue might be electrically 
connected with a conductor pattern at thermocompression bonding and the 
end face which counters. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the above- 
mentioned conventional thing, since a conductor pattern 4 is put between 



the magnetic-substance green sheets 1, and contraction of the metal of a 
conductor pattern and a magnetic-substance green sheet differs in case 
it calcinates, a laminating and, it has the technical problem that a 
crack occurs from a plane of composition. 

[0008] In order to solve the above-mentioned technical problem, even if 
this invention carries out the laminating of a magnetic-substance green 
sheet and the metaled conductor, it aims at offering the manufacture 
approach of the laminating chip inductor which a crack cannot generate 
easily in a plane of composition. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, this invention has the process which forms in the top face of 
the 2nd base material two or more 1st coiled form conductor which has 
two or more drawer electrodes by electroplating. 
[0010] 

[Embodiment of the Invention] The 1st sheet formation process with which 
invention of this invention according to claim 1 applies and dries a 
magnetic-substance slurry in the shape of a sheet, and forms the 1st 
magnetic-substance green sheet in the top face of the 1st base material, 
The 2nd sheet formation process which forms two or more through tubes in 
the magnetic-substance green sheet of the account 1st of back to front 
which exfoliated said 1st base material, fills up this through tube with 
an electrical conducting material, and forms the 2nd magnetic-substance 
green sheet, The 1st plating process which forms in the top face of the 
2nd base material two or more 1st coiled form conductor which has two or 
more drawer electrodes by electroplating, The 2nd plating process which 
forms two or more 2nd coiled form conductor in the top face of the 3rd 
base material by electroplating, The imprint process which imprints said 
1st conductor by thermocompression bonding on the top face of the 1st 
magnetic-substance green sheet obtained with said 1st sheet formation 
process, and exfoliates the 2nd base material, So that it may connect 
with the top face of the 2nd magnetic-substance green sheet obtained 
with said 2nd sheet formation process electrically through the 
electrical conducting material filled up with said 2nd conductor by said 
2nd magnetic-substance green sheet The middle layered product formation 
process which imprints by thermocompression bonding, repeats exfoliation 
and a laminating for the 3rd base material, and forms a middle layered 
product, The layered product formation process which imprints by 
thermocompression bonding, exfoliates said 1st base material, and forms 
a layered product so that the 1st magnetic-substance green sheet which 
imprinted said 1st conductor may be electrically connected to the top 



face and inferior surface of tongue of said middle layered product 
through an electrical conducting material, The piece formation process 
of an individual which cuts and calcinates the layered product obtained 
with said layered product formation process to the piece of an 
individual so that said drawer electrode may be disconnected, It has the 
electrode formation process which forms an end-face electrode so that it 
may connect with said drawer electrode electrically at the end face 
which said piece of an individual calcinated with said piece formation 
process of an individual counters. 

[0011] Moreover, invention according to claim 2 is a thing which the 
drawer electrode of invention of claim 1 adjoins and which is formed so 
that it may be cut by the 2-way at least. 

[0012] Moreover, the drawer electrode of invention of claim 1 forms 
invention according to claim 3 so that width of face may differ by the 
connection with an end-face electrode. 

[0013] It has an operation that are hard to generate a crack in the 
plane of composition of a magnetic-substance green sheet and a conductor 
at the time of a laminating, and connection between an end-face 
electrode and a conductor improves by the claim mentioned above. 
[0014] Hereafter, the manufacture approach of the laminating chip 
inductor in the gestalt of 1 operation of this invention is explained, 
referring to a drawing. 

[0015] Drawing 1 is process drawing showing the manufacture approach of 
the laminating chip inductor in the gestalt of 1 operation of this 
invention. 

[0016] First, as shown in drawing 1 (a), the magnetic-substance slurry 
which comes to knead the vehicle in which resin, solvents, such as butyl 
acetate, and plasticizers, such as butyral, were dissolved, and the 
ferrite powder of a nickel-Zn-Cu system is applied to the top face of 
the 1st base material 11 in the shape of a sheet with a doctor blade 
method, it dries at about 70 degrees C, and the 1st magnetic-substance 
green sheet 12 is formed. 

[0017] Next, as shown in drawing 1 (b), the through tube 13 with a 
diameter of about 0. 1-0. 2mm is formed in the 1st magnetic-substance 
green sheet 12 which exfoliated the 1st base material 11 by punching etc. 
[0018] Next, as shown in drawing 1 (c), a through tube 13 is filled up 
with the electrical conducting materials 14, such as silver or silver 
palladium, and the 2nd magnetic-substance green sheet 15 is formed. 
[0019] Next, as shown in drawing 1 (d), a photoresist is applied to the 
top face of the 2nd base material 16, negatives are exposed and 
developed, and it exfoliates, a resist is pulled out on the top face of 



the 2nd base material 16, and the pattern of an electrode 17 and a 
coiled form pattern are exposed to the pattern which forms the 1st 
coiled form conductor 18 which has the drawer electrode 17. 
Electroplating is performed on the top face of this exposed pattern for 
about 20 minutes by 3 A/dm2, and the 1st conductor 18 which carries out 
film deposition of the metals, such as conductive high silver, pulls 
them out, and has an electrode 17 is formed. In about 45 micrometers, 
the width of face of the 1st conductor 18 of a coiled form [ here ] is 
about 2 turns, thickness is about 20 micrometers, and width of face of 
the drawer electrode 17 was made into the structure where a tip is 
extended by the three way by about 55 micrometers. Moreover, in this 
electroplating, the no silver cyanide plating bath (Yamato formation 
incorporated company make, an AG-PL30 acidity bath) was used as a 
plating bath. 

[0020] Next, a photoresist is applied to the top face of the 3rd base 
material 19, negatives are exposed and developed, a resist is exfoliated 
to the coiled form pattern which forms the 2nd conductor 20, and the top 
face of the 3rd base material 19 is made to expose a coiled form pattern 
to it, as shown in drawing 1 (e). Electroplating is performed on the top 
face of the coiled form pattern of this 3rd exposed base material 19 
like a last process, and the 2nd conductor 20 is formed in it. 
[0021] Next, as shown in drawing 1 (f), at about 60-120 degrees C, 
thermocompression bonding of the 1st conductor 18 is carried out to the 
top face of the 1st magnetic-substance green sheet 12, it is imprinted 
on it, and the 2nd base material 16 is exfoliated. 

[0022] Next, as shown in drawing 1 (g), alignment is carried out so that 
it may connect with the top face of the 2nd magnetic-substance green 
sheet 15 electrically through the electrical conducting material 14 
filled up with the 2nd conductor 20 by the 2nd magnetic-substance green 
sheet 15, and at about 60-120 degrees C, thermocompression bonding is 
carried out, it imprints, and the 3rd base material 19 is exfoliated. 
The laminating of this imprint is repeated and carried out, and the 
middle layered product 21 is formed. 

[0023] Next, as shown in drawing 1 (h), alignment is carried out so that 
the 1st magnetic-substance green sheet 12 which imprinted the 1st 
conductor 18 may be electrically connected to the top face and inferior 
surface of tongue of the middle layered product 21 through an electrical 
conducting material 14, and at about 60-120 degrees C, thermocompression 
bonding is carried out, it imprints, the 1st base material 11 is 
exfoliated, and a layered product 22 is formed. 
[0024] Next, as shown in drawing 1 (i), it leaves a dummy part, a 



cutting location in every direction is defined so that it may be divided 
into two between the 1st conductor 18 with which the drawer electrode 17 
currently formed in the interior of a layered product 22 adjoins, and a 
layered product 22 is cut to the piece 23 of an individual of 
predetermined size. This cutting location is shown in drawing 2 . It 
leaves the dummy part 25 and the drawer electrode 17 is disconnected so 
that it may be divided into two only in the 1st adjoining conductor 18 
and adjoining one direction. Then, it calcinates at about 900 degrees C 
for about 1 hour. 

[0025] Next, as shown in drawing 1 (j), metal pastes, such as silver, 
are applied so that it may pull out to the end face which the piece 23 
of an individual calcinated at the last process counters and may connect 
with an electrode 17 electrically, and it calcinates at about 850 
degrees C, and the end-face electrode 24 is formed. 

[0026] Finally, nickel plating, solder plating, etc. are performed and a 
laminating chip inductor is manufactured so that the end-face electrode 
24 may be covered if needed. 

[0027] Thus, even if the location gap at the time of a cutting location 
or the laminating of the middle layered product 21 arises since it has 
the dummy part 25 in case a layered product 22 is cut to the piece 23 of 
an individual, the drawer electrode 17 and the end-face electrode 24 are 
fully connected. 

[0028] Moreover, if the drawer electrode 26 is extended in the 1st 
adjoining conductor 27 and at least 2 adjoining directions and the dummy 
part 28 is formed in the two or more directions as shown in drawing 3 , 
the connection to which the drawer electrode 26 touches the end-face 
electrode 24 will become the second [ or more ] page, and will be 
connected more firmly. 

[0029] Moreover, if the connection which the drawer electrode 17 and the 
end-face electrode 24 touch is the whole surface, and large width of 
face of the drawer electrode 17 is not taken, sufficient connection will 
not be obtained electrically, but since the drawer electrode 17 is 
connected by the second [ or more ] page, you may form it not being 
necessary to take large width of face, pulling out by the connection 
with the end-face electrode 24, and narrowing width of face of an 
electrode 17 etc. so that width of face may differ. 
[0030] The number and width of face of a drawer electrode are changed, 
the laminating chip inductor in the gestalt of 1 operation of this 
invention is made as an experiment here, and the rate of electrical 
installation is compared with the incidence rate of an end-face crack. 
[0031] Every 200 things each which set drawer electrode width of face to 



20-100 micrometers were made as an experiment with the structure where 
fix thickness and the number of a drawer electrode is extended in the 
four directions from an one direction in the laminating chip inductor in 
the gestalt of 1 operation of this invention. At this time, it designs 
so that the resistance of 0. 5 ohms may be acquired from the 1st coiled 
form conductor, and the resistance of the laminating chip inductor in 
the gestalt of 1 operation of this invention does not disconnect a thing 
0. 7ohms or less, but electrical installation is carried out. What 
compared the incidence rate of the rate (rate of electrical 
installation) by which electrical installation is carried out to this 
prototype total, and an end-face crack is shown in (Table 1). 
[0032] 
[Table 1] 
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[0033] when drawer electrode width of face is as narrow as 20 
micrometers, so that a drawer number is increased from (Table 1) — a 
conductor — it turns out that the increase of the cross section and the 
rate of electrical installation increase, the case where a drawer number 
is three — the rate of electrical installation — a conductor — 
sufficient connection will be obtained if about 1200 micrometers of 
cross sections are set to 2. Moreover, when drawer electrode width of 
face is as wide as 100 micrometers, rate of electrical installation with 
a drawer number sufficient [ at least one ] is obtained. 
[0034] In addition, by the manufacture approach mentioned above, the 
multiple-times laminating of the 2nd magnetic-substance green sheet 15 
and 2nd conductor 20 is carried out beforehand, without [ an imprint 
and ] forming the middle layered product 21, you may sequential-imprint 
and the 1st magnetic-substance green sheet 12 which imprinted the 1st 
conductor 18 further as a middle layered product 21 may be stuck by 
pressure on the top face of the 1st magnetic-substance green sheet 12, 
although the laminating was carried out. 



[0035] 

[Effect of the Invention] This invention can offer the manufacture 
approach of the laminating chip inductor whose electric connection 
between an end-face electrode and a conductor is hard to generate a 
crack in a plane of composition even if it carries out the laminating of 
a magnetic-substance green sheet and the metaled conductor, and improves 
as mentioned above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Process drawing showing the manufacture approach of the 
laminating chip inductor in the gestalt of 1 operation of this invention 
[Drawing 2] Drawing showing the cutting location of the drawer electrode 
and layered product which are this important section 
[Drawing 3] Drawing showing the cutting location of the other drawer 
electrodes and layered product which are this important section 
[Drawing 4] The decomposition perspective view showing the structure of 
the conventional chip form inductor 
[Drawing 5] This perspective view 
[Description of Notations] 

11 1st Base Material 

12 1st Magnetic-Substance Green Sheet 

13 Through Tube 

14 Electrical Conducting Material 

15 2nd Magnetic-Substance Green Sheet 

16 2nd Base Material 

17 Drawer Electrode 

18 1st Conductor 



19 3rd Base Material 

20 2nd Conductor 

21 Middle Layered Product 

22 Layered Product 

23 Piece of Individual 

24 End-Face Electrode 
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[Drawing 2] 
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[Drawing 4] 
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